Point mutations in the first and third intracellular loops of the glucagon-like peptide-1 receptor alter intracellular signaling.
The glucagon-like peptide-1 receptor (GLP-1R) is a member of the glucagon family of seven transmembrane spanning receptors. To investigate how different portions of the GLP-1R may be important in cAMP and intracellular calcium signaling, single amino acid substitutions in the receptor were made by site directed mutagenesis. Receptor binding, cAMP, and intracellular calcium measurements were made in transfected COS-7 cells. The change of amino acid H180R (His to Arg) in the first intracellular loop caused a decrease in the affinity of binding of GLP-1 from 7 nM in the wild type receptor to 150nM and resulted in a 50% decrease in GLP-1 stimulated cAMP production. In response to 10 nM GLP-1, the receptor's ability to stimulate intracellular calcium was altered from a prolonged to a transient response of the same magnitude. Mutation in the 3rd intracellular loop at position R348G (Arg to Gly) decreased receptor affinity from 7 to 83 nM and nearly abolished cAMP production at all concentrations of GLP-1 tested. The GLP-1 stimulated rise in free intracellular calcium was also diminished and this was reversed when cells were treated with forskolin. These results also indicate that GLP-1R signaling via intracellular calcium is dependent on the receptor's ability to also generate cAMP.